ABSTRACT. Objective: This article examines the relationship between the consumption of alcohol and illicit drugs and the experience of roadrage victimization and perpetration among drivers and nondrivers in the general population. Method: A cross-sectional survey was designed with 2,500 subjects, ages 14-70 years, living in Castile and León, Spain, of which 1,276 (51%) were males and 1,224 (49%) females. The AlcoholUse And Drug-Use Survey of Castile and León, Spain 2008 focused on patterns of alcohol, tobacco, and illicit drug consumption. Potential risk factors for road-rage experience for the previous 12 months was assessed, including sociodemographics (7 variables), patterns of alcohol consumption (7 variables), and patterns of drug consumption (10 variables). Results: Among drivers, driving under the infl uence of alcohol and/or cannabis during the previous year was associated with being a perpetrator of road rage (odds ratio [OR] 
† Correspondence may be sent to F. Javier Álvarez at the above address or via email at: alvarez@med.uva.es A LTHOUGH THERE IS NO ESTABLISHED defi nition of road rage at a scientifi c level (Smart and Mann, 2002; Smart et al., 2005) , it can be understood as "an attempt to intimidate, threaten, injure, or kill other drivers, passengers, or pedestrians" (Smart et al., 2005, p. 195) . There is epidemiological evidence that victims and perpetrators of road rage, as well as serious road-rage perpetrators-those who intentionally damage or attempt to damage another driver's car or injure or attempt to injure the driver or passenger of another vehicle-have a signifi cantly higher risk of becoming involved in traffi c accidents (Mann et al., 2007) . However, few studies exist about the causes or risk factors of having an experience of road rage, although it has been identifi ed as an emerging problem in several countries such as Australia (Harding et al., 1998) , Canada , the United Kingdom (Joint, 1995) , and the United States (Batten et al., 2000) , and has been a popular issue in the media.
It has been broadly documented that heavy drinkers and consumers of illicit drugs are often victims or perpetrators of aggression, as well as being "at fault" in traffi c crashes Grisso et al., 1999; Harrison et al., 2001; Macdonald et al., 2003; Smart et al.,1997; Wells et al., 2000) and that cannabis users are frequently observed to be drivers or people injured or killed in traffi c accidents Laumon et al., 2005; Ramaekers et al., 2004) . However, there are few studies on how the consumption of alcohol and other illicit substances are related to the experience of road rage. Only four such studies have been published. Mann et al. (2004) , with a sample of 2,610 adult residents in Ontario, Canada, ages 18 years or older, found that there was a signifi cant relationship between the problem drinking of alcohol-measured by the Alcohol Use Identifi cation Test (AUDIT)-and the experience of road-rage victimization and perpetration.
Likewise, two studies conducted with 2,421 adults living in Ontario, Canada, concluded that cannabis, cocaine, or Ecstasy use during the previous year and/or problem drinking of alcohol were signifi cantly higher among those involved in most serious road-rage behaviors (Butters et al., 2005) , and that cannabis use was associated with the experience of victimization and perpetration of road rage, whereas the use of stimulants signifi cantly increased the likelihood of victimization and being classifi ed as a serious road-rage perpetrator (Butters et al., 2006) .
Finally, Yu et al. (2004) studied aggressive driving and road rage in a sample of 431 patients in treatment for alcoholism in New York State. All subjects were undergoing alcoholism treatment because of a drinking and drivingrelated reason. The results demonstrated that aggressive driving and road rage were two separate behaviors that simultaneously infl uenced each other, and both tended to be more affected by alcohol problems-measured with the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (American Psychiatric Association, 1994)-and other variables that indicate problem behaviors (such as driving in an inadequate way and depression) rather than the frequency of alcohol use, driving after drinking, and experiencing stressful events.
In Europe, there is a lack of studies on consumption of substances and their effect on road-rage behaviors. The realization of studies at an international level is important both to determine the magnitude of the problem and to carry out comparisons among samples from different countries with the purpose of establishing fi rm conclusions about the consumption of substances and other factors associated with road rage (Smart and Mann, 2002) . Likewise, it is necessary to compare the effect of alcohol consumption with other drugs, determining the extent to which consumers of alcohol and other substances differ in terms of being involved in road-rage behaviors (Yu et al., 2004) .
There are several questionnaires designed to measure the construct of road rage. Among those most used are the Propensity for Angry Driving Scale (DePasquale et al., 2001 ), used to identify drivers more likely to get angry with others while driving and consequently to participate in hostile driving behaviors or acts of road rage; the Driving Anger Scale (Deffenbacher et al., 1994) , which measures the trait of driving with anger or propensity to experience rage while driving; the Driving Anger Expression Inventory (Deffenbacher et al., 2002) , which measures the usual way of expressing anger while driving; and last, the indicators from a taxonomy of road-rage behavior developed by Smart et al. (2004 Smart et al. ( , 2005 , which quantify the frequency of involvement in acts of road rage as victims and as perpetrators during the last 12 months. In our study, we used these last indicators because the questionnaire has only eight items, making it easy to administer and include in population surveys. It also allows comparison of the results obtained with most previous studies on road rage and substance use (Butters et al., 2005 (Butters et al., , 2006 Mann et al., 2004) as it has been the most widely used measurement instrument.
The objective of this study is to analyze the association of alcohol and illicit drug consumption on road-rage victimization and perpetration in both drivers and nondrivers. The study used a representative sample of the population from Castile and León, in Spain. We included nondrivers in the study because both drivers and nondrivers (i.e., a passenger in a car when the driver engages in road-rage behavior) could be involved in road-rage behavior, either as victims and/or perpetrators. (Álvarez and Fierro, 2010) . The survey, which has been conducted regularly since the late 1980s, focuses on patterns of alcohol, tobacco, and illicit drug consumption in the general population. In its most recent version (2008), questions regarding road rage were addressed for the fi rst time.
Method
The participants were selected at random from a representative sample of Castile and León households that represent 2,528,417 inhabitants, consisting of 1,251,082 males and 1,277,335 females. The sample was taken from the population register data of 2007 (Instituto Nacional de Estadística, 2008) . People from 14 to 70 years of age living in Castile and León, Spain, were the target population.
A fi nal sample of 2,500 valid interviews was selected. The sample selection was stratifi ed as follows: fi rst, proportionally according to the number of inhabitants in the communities (using fi ve ranges of size of the population: <10,000, 10,000-49,999, 50,000-99,999, 100,000-249,999, >250,000); second, by province on the basis of the regional administrative division (9 provinces); third, by age group; and fourth, by gender, as in previous surveys with the same target population (Álvarez et al., 2006) . If the selected person refused to take part in the study, a new person of the same gender and age range was chosen. Information from 16 surveys was withdrawn because of missing information or incoherence in the responses, and a new person of the same gender and age range was selected. Quality control of the response was done in 414 of the surveys by telephone interview. The fi eld trial and quality control was carried out by the company Telecyl (Valladolid, Spain; www.telecyl. com) .
A total of 2,500 subjects participated in the study, of which 51.0% (n = 1,276) were males and 49.0% (n = 1,224) females. Of the sample 63.6% (n = 1,591) drove vehicles, 36.4% (n = 909) did not drive. The age distribution of the sample was as follows: 14-19 years = 7.6% (n = 189), 20-29 years = 17.9% (n = 447), 30-39 years = 20.9% (n = 522), 40-49 years = 21.2% (n = 530), 50-59 years = 17.0% (n = 426), 60-70 years = 15.4% (n = 386). The sociodemographic characteristics of the sample are shown in Table 1 .
Outcome measures and risk factors
Road-rage experience and behavior for the previous 12 months was measured using eight questions: four items on road-rage victimization and four items on road-rage perpetration (Butters et al., 2005; Mann et al., 2004; Smart et al., 2005) . The victimization items measured how many times, during the past 12 months, someone in another other vehicle had (a) shouted, cursed, or made rude gestures at you or others with you; (b) threatened to hurt you or others with you or threatened to damage the vehicle you were in; (c) intentionally damaged or attempted to damage the vehicle you were in; or (d) intentionally hurt or attempted to hurt you or others with you. The perpetration items measured how many times, during the past 12 months, the respondent had (a) shouted, cursed, or made rude gestures at a driver or passenger in another vehicle; (b) threatened to hurt a driver or passenger in another vehicle or threatened to damage their vehicle; (c) intentionally damaged or attempted to damage another driver's vehicle; or (d) intentionally hurt or attempted to hurt a driver or passenger in another vehicle.
The eight items show an acceptable reliability: α = .674 (George and Mallery, 1994) . In an interitem correlation analysis of the four perpetration items, with a sample of aggressors only, there was a negative correlation of the fi rst item with the second (r = -.10) and the third (r = -.87) and a positive correlation among items 2 and 3 (r = .25). Therefore, the perpetrators' items 2, 3, and 4 were collapsed as "serious" road-rage perpetration. (Although there were no correlations with the fourth item because there was a lack of answers to it in the aggressorsonly sample, the question can be considered as serious perpetration.) Current drinker and consumption of cannabis in the previous year (n; %) 135; 5.4 101; 6.3 34; 3.7 χ 2 = 7.70, p = .006 Driving under the infl uence of alcohol and cannabis in the previous year (n; %) 12; 0.5 12; 0.8 0; 0.0 χ 2 = 6.89, p = .009 Being a passenger with a driver under the infl uence of alcohol and cannabis (n; %) 25; 1.0 19; 1.2 6; 0.7 χ 2 = 1.67, p = .19
Notes: SDU = standard drink unit; wk = week. a Sociodemographic variables with more than two categories that were dichotomized in two categories; b variable excluded in the regression analysis because of collinearity.
The road-rage outcome was established in different categories: (a) no road-rage experience, (b) victim of road rage only, (c) perpetrator of road rage only, and (d) being either victim or a perpetrator of road rage. Likewise, the road-rage perpetrator experience was divided in two categories: low perpetrator, which consisted of responding positively to the fi rst perpetration item only, and serious perpetrator, which was based on a positive response to at least one of the last three perpetration items.
Road-rage experience was assessed among both drivers and nondrivers. The latter have been included in the study because nondrivers could be passengers in a car when the driver engages in road-rage behavior. Furthermore, note the way in which the eight questions that refer to road rage are formulated: None of them specifi es that the person being interviewed was necessarily driving at the time road rage was observed, nor is it specifi ed that the person who suffered or perpetrated the aggression was at that particular time the driver (Butters et al., 2005; Mann et al., 2004; Smart et al., 2005) . The questionnaire to evaluate road rage in this study has already been used in other studies with samples from the general population, not just drivers (Butters et al., 2005; Mann et al., 2004; Smart et al., 2005) .
Potential risk factors for road rage were classifi ed into three groups (Table 1) : (a) sociodemographics (7 variables), (b) patterns of alcohol consumption (7 variables), and (c) patterns of drug consumption (10 variables).
Regarding sociodemographics, these were dichotomized variables with more than two categories. The variables considered were (a) gender, (b) age (as a continuous variable), (c) civil status (married or with couple/others), (d) education level (basic studies or no studies/higher than basic studies), (e) driver (yes/no; driver was considered those with a valid driving license and those who drove at least 1 day in the previous year), (f) population size of community 10,000 or more inhabitants (yes/no), and (g) thousands of kilometers per year driven (as a continuous variable and only considered for drivers).
Regarding patterns of alcohol consumption variables, the following were considered:
(a) Current drinker (yes/no). This was defi ned as those who have had at least one drink per week during the past year.
(b) Alcohol consumption in standard drink unit (SDU): SDUs per week (mean). Current drinkers were split into weekly and occasional drinkers. Weekly drinkers were those who had drunk alcohol at least once a week over the preceding year. Occasional drinkers were those who had drunk alcohol less than once a week over the preceding year. The survey assessed drinkers for alcohol intake using a retrospective weekly recall for those who drank at least once a week (weekly drinkers). For those who drank less frequently than once a week (occasional drinkers), a quantity/frequency approach was used. The amount of alcohol was expressed either in grams of absolute alcohol ingested daily or in SDUs, based on the alcohol content of Spanish drinks and the intake level of each of the different beverages (Álvarez et al., 2006) . A Spanish SDU was set at 10 g of pure ethanol (Gual et al., 1999) . (c) Alcohol consumption level. Drinkers were classifi ed as having consumption levels as follows: low consumption = 21 or fewer SDUs per week for males and 14 or fewer for females; moderate consumption = 22-50 SDUs per week for males and 15-35 for females; high consumption = more than 50 SDUs per week for males and more than 35 for females (Álvarez et al., 2006) .
(d) To have consumed fi ve or more alcoholic drinks in one occasion during the previous 30 days (yes/no).
(e) CAGE scores of 2 or greater (yes/no). The CAGE questionnaire, in the Spanish validated version (Rodríguez-Martos et al., 1986) , was used with current drinkers, and we consider a score of 2 or more as defi ning a "problem drinker" (Álvarez and Del Río, 1994) .
(f) Driving under the infl uence of alcohol in the previous year (yes/no). This was considered for drivers.
(g) Being a passenger with a driver under the infl uence of alcohol (yes/no). This was considered for nondrivers.
Related to other illicit drugs, the variables were the following:
(
a) To have consumed cannabis, amphetamines, cocaine, designer drugs (e.g., Ecstasy), tranquilizers, opiates, hallucinogens, and inhalants in the previous year (yes/no). (b) Being a passenger with a driver under the infl uence of cannabis (yes/no). This was considered for nondrivers. (c) Driving under the infl uence of cannabis in the previous year (yes/no). This was considered for drivers.
The following interaction factors were assessed: (a) Current Drinker (yes/no) × To Have Consumed Cannabis in the Previous Year (yes/no). This was considered for drivers and nondrivers.
b) Driving Under the Infl uence of Alcohol (yes/no) × Driving Under the Infl uence of Cannabis (yes/no). This was considered for drivers. (c) Being a Passenger With a Driver Under the Infl uence of Alcohol (yes/no) × Being a Passenger With a Driver Under the Infl uence of Cannabis (yes/no). This was considered for nondrivers.

Statistical analysis
The statistical analysis was performed using SPSS version 15.0 (SPSS Inc., Chicago, IL).
To assess risk factors for road rage, we used one-way analysis of variance for univariate continuous variables and the chi-square test for categorical variables. In addition, we conducted Fisher's exact test whenever the expected value of at least one cell of the chi-square was less than 5.
Because of the large number (n = 24) of potential risk factors, we avoided multicollinearity among the explanatory variables by performing collinearity diagnostic analyses (Belsley et al., 1980; Kleinbaum et al., 1998) . We performed the stepwise selection of variables from the models with the following criteria: tolerance greater than 0.4 or variance infl ation less than 2.5, condition number less than 10, and a variance of two or more variables no greater than 0.5. The variables that were excluded because of collinearity are identifi ed in Table 1 .
Multinomial logistic regression analysis with forward step was carried out separately for drivers and nondrivers. In a fi rst analysis the dependent variable was type of road rage (none, only victim, only perpetrator, and either victim and perpetrator). In a second analysis, the dependent variable was type of road-rage perpetration (none, low perpetration, and serious perpetration). For all models, the adjusted odds ratio (OR) indicated the association of interest. OR and 95% confi dence interval (CI) are given. A p value of .05 or less was considered signifi cant.
Results
Road rage
Regarding the road-rage experience, among drivers, 55.6% (n = 885) had not had an experience of road rage, 15.3% (n = 243) were victims only, 5.0% (n = 80) were perpetrators only, and 24.1% (n = 383) were both victims and perpetrators. And fi nally, among the nondrivers, 92.1% (n = 836) had not had an experience of road rage, 3.5% (n = 32) were victims only, 1.2% (n = 11) were perpetrators only, and 3.2% (n = 29) were both victims and perpetrators.
Considering the different levels of road-rage perpetration, among drivers, 25.2% (n = 400) were low-level perpetrators and 3.9% (n = 62) were serious perpetrators; and, among nondrivers, 4.3% (n = 39) were low perpetrators and 0.2% (n = 2) were serious perpetrators.
Road-rage experience and risk factors
In Tables 2 and 3 , the variables are presented that, in the regression model, were signifi cantly associated with being a victim and/or perpetrator of road rage (Table 2 ) and with the level of road-rage perpetration (Table 3) , for drivers and nondrivers (passengers), respectively.
Being only a victim of road rage was associated with drivers from communities with 10,000 or more inhabitants (OR = 1.78), with a higher education (OR = 1.53), and with increased thousands of kilometers driven per year (OR = 1.01). Among nondrivers, no variables were associated with being a victim only. Being only a road-rage perpetrator was associated with male drivers (OR = 2.28), as well as with driving under the infl uence of cannabis (OR = 6.77) or alcohol (OR = 3.72), and the association decreased with age (OR = 0.97). Among nondrivers, being a passenger of a driver under the infl uence of alcohol was associated with road-rage perpetration only (OR = 8.71).
Being both victim and perpetrator of road rage was associated with drivers with a higher education (OR = 1.40), increases in the thousands of kilometers driven per year (OR = 1.009), drivers who had driven under the infl uence of alcohol (OR = 1.80) or cannabis (OR = 5.34) or alcohol and cannabis (OR = 4.81), and problem drinkers (OR = 2.74), and it decreased with age (OR = 0.97). Among nondrivers, being both victim and perpetrator of road rage was associated with being a passenger of a driver under the infl uence of alcohol (OR = 5.31), cannabis (OR = 6.53), or alcohol and cannabis (OR = 11.90), and the risk decreased with age (OR = 0.96).
Being a low perpetrator was associated with male drivers (OR = 1.36) and with problem drinkers (OR = 1.77), whereas the association decreased with older driver age (OR = 0.98). Among nondrivers, low perpetration was associated with being a passenger of a driver under the infl uence of alcohol (OR = 6.41), of cannabis (OR = 5.73), or of alcohol and cannabis (OR = 8.62), and the risk decreased with age (OR = 0.96).
Being a serious perpetrator was associated with male drivers (OR = 2.49), drivers who during the previous year had driven under the infl uence of alcohol (OR = 4.97) or cannabis (OR = 17.75), and problem drinkers (OR = 3.47). Older drivers were associated with a signifi cantly smaller likelihood of being a serious perpetrator of road rage (OR = 0.95). Among nondrivers, no variables were associated with serious road-rage perpetration.
Discussion
Road rage is a frequent phenomenon: more people are likely to be both victims and perpetrators, and most are low-level perpetrators. The present study shows that driving under the infl uence of alcohol and/or cannabis and being a "problem drinker" (CAGE scores ≥ 2) are associated with serious road-rage perpetration and with the highest prevalence of experiences of road-rage victimization and perpetration. Among nondrivers, being the passenger of a driver under the infl uence of alcohol and/or cannabis increases the probability of being both victim and perpetrator, and a low perpetrator of road rage.
As combined use of substances is frequent, in the current study we have assessed the effect of the interaction of alcohol and cannabis use (Current Drinker [yes/no] × To Have Consumed Cannabis in the Previous Year [yes/no]). The results show that alcohol and/or cannabis use was related to road rage. Furthermore, it is well known that combined use of substances (drug/drug or alcohol/drug) leads to an increased risk for road traffi c involvement Mathijssen and Houwing, 2005) .
In our study, none of the variables related to patterns of alcohol consumption (such as frequency or quantity) were associated with road rage, whereas certain behaviors related to drinking-like driving under the infl uence of alcohol or being a passenger of a driver under the infl uence of alcohol-were associated with road rage. It is noteworthy that heavy volume drinking and even consumption of fi ve or more drinks were not associated with road rage unless the respondents reported driving under the infl uence of alcohol (or riding as a passenger with a driver under the infl uence). Our fi ndings regarding alcohol consumption are consistent with the results of previous studies in this area, although the comparison of results should be carried out with caution because different variables or factors associated with road rage were used. A signifi cant relationship has been noted between the subscale of problematic alcohol consumption of the AUDIT questionnaire and the experience of victimization and perpetration in road-rage incidents , drivers with drinking problems as measured by the AUDIT are signifi cantly more likely to be serious road-rage perpetrators (Butters et al., 2005) , and a signifi cant association exists between measures of road rage (angry/threatening driving) and driving above the blood alcohol concentration limit in the previous year (Wells-Parker et al., 2002) . Butters et al. (2005 Butters et al. ( , 2006 found that consumption of cannabis during the previous year was associated with roadrage victimization and perpetration, and with the most serious forms of road-rage perpetration. Our study also found that those who had driven under the infl uence of cannabis were more likely to be perpetrators and victims of road rage, to be perpetrators only, and to be serious perpetrators. It is necessary to explore the mechanisms by which this illegal drug is related to road rage, as pointed out by other authors (Butters et al., 2005) . Although it is known that alcohol has disinhibitory effects, thus contributing to aggressive behavior, cannabis is rarely associated with aggression; on the contrary, it tends to produce calm and passivity (Pliner et al., 1972) . It has been documented that cannabis-dependent subjects who report problems controlling their violent behavior while intoxicated tend to react with aggression (Arendt et al., 2007) ; chronic cannabis users (equivalent to smoking daily for approximately 14 years) tend to demonstrate higher levels of aggressive behavior during the fi rst week of abstinence, by which we can understand aggressive behavior as an additional component in the withdrawal symptoms of cannabis (Kouri et al., 1999) . However, our sample was composed mainly of recreational cannabis users rather than dependent patient or long-term daily cannabis users. In a recent study, driving under the infl uence of cannabis was associated with risky driving (careless style of driving) but not with aggressive driving (Richer and Bergeron, 2009 ). Furthermore, sensation seeking and impulsivity were found to be predictors of driving under the infl uence of cannabis (Richer and Bergeron, 2009) .
Our data are also consistent with previous studies that postulated that the use of alcohol and illicit drugs is more strongly associated with road-rage perpetration than with victimization (Butters et al., 2005) . In our study, we found no variables regarding the consumption of alcohol or illicit drugs associated with the experience of being only a victim of road rage.
Among the sociodemographic variables, the age variable is particularly noteworthy because it was the only variable that was signifi cantly associated with all the types of roadrage experience: At younger ages, subjects were more likely to experience road rage in general. Being young has been documented previously as a risk variable in being both perpetrator and victim of road rage (Butters et al., 2005; Mann et al., 2004; . Another aspect that stands out is gender: Being a man has been identifi ed as a crucial variable in being a perpetrator (but not a victim) of road rage Butters et al., 2005; Mann et al., 2004; Smart et al., 2004) . This was also demonstrated by our results, where there were no signifi cant differences by gender in those who were victims of road rage only. In our study, having a higher educational level was associated with both being a victim of road rage only and being both victim and perpetrator. In previous studies, road rage, or some form of road rage such as threatening someone, is more frequent among those whose educational level is lower . In our opinion, the fact that in our sample the proportion of drivers with university studies is much greater determines the greater probability of those drivers experiencing road rage, compared with other studies . In addition, we have used educational level as a dichotomized variable (basic studies or no studies vs. higher than basic studies), whereas in other studies several categories were used . Furthermore, however, the existence of cultural differences between studies (Canadian population vs. Spanish population), for instance, cannot be ignored.
Our results agree with studies that show that a greater number of people living in towns or driving in urban areas leads to a greater likelihood of experiencing road rage Mann et al., 2004; Smart et al., , 2004 . Some authors refer to the fact that victimization and aggression are signifi cantly higher in drivers as the number of kilometers driven increases, perhaps because drivers with a lot of experience in the vehicle may experience more frustration when they fail to use their greater performance capacity on congested urban roads . In our study, there was a signifi cantly greater probability of experiencing victimization in municipalities with 10,000 or more inhabitants and as the kilometers driven per year increased.
Among the limitations of our study was its cross-sectional design, which did not allow us to prove conclusively that the use of illicit drugs or alcohol directly affects or causes road-rage behavior. Likewise, the association of alcohol consumption in conjunction with other illegal substances such as cocaine and amphetamines (among others) was not included in the analysis. Finally, other psychological characteristics of drivers that have been shown in previous studies to be associated with the victimization and perpetration of road rage were not considered in the analysis, such as anxiety, hostility, anger, mental stress, psychiatric morbidity, personality traits and specifi c measures such as competitiveness during driving, and "driving anger," among others (Butters et al., 2005 (Butters et al., , 2006 Fong et al., 2001; Blanchard, 2002, 2004; .
Driving under the infl uence of substances (alcohol, drugs) is frequent, and, with recent concern about cannabis, has been recognized as a risk for road traffi c accidents (Álvarez et al., 2007; Blows et al., 2005; Matthews et al., 2009) , with intervention to reduce drug-related crashes being seen as a priority (European Commission, 2001 ; European Monitoring Centre for Drugs and Drug Addiction, 2007; Walsh et al., 2008) . Furthermore, as shown in our study, road rage is a frequent phenomenon that requires attention and is associated with certain behaviors related with the consumption of alcohol and drugs. The fi ndings from the present study have implications for the development of appropriate targeted interventions aimed at reducing risky driving practices.
